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(57) ABSTRACT 

The present invention provides a remote maintenance 
method, a remote maintenance system, and an industrial 
device for enabling control and thorough services and billing 
according to the contents of the remote maintenance opera 
tion and the request destination of maintenance and enabling 
access limit according to the attribute of a service person, 
access limit according to the device state, and output limit 
according to the output mode. The industrial device 123 
installed at the factory 120 and the operation device 113 
installed in the maintenance center 110 are connected via the 
network 100. The operation device 113 transmits command 
information indicating a command concerning maintenance 
to the industrial device 123 and the industrial device 123 
executes a process according to the received command 
information, generates charge information indicating a 
charge concerning maintenance according to the contents of 
the executed process, and outputs the whole or a part of the 
generated charge information to the output device of the 
industrial device 123. 
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REMOTE MAINTENANCE METHOD, 
INDUSTRIAL DEVICE, AND SEMICONDUCTOR 

DEVICE 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to a billing method 
and device of a remote maintenance system for an industrial 
device and more particularly to a remote maintenance 
method and a remote maintenance system and device for 
enabling control and thorough services and billing according 
to the contents of maintenance. 

0003 2. Prior Art 
0004 Conventionally, it is proposed to connect an indus 

trial device of a manufacturer to a maintenance center of a 
device supply vendor via a public telephone line or Internet 
and remote-maintain the industrial device from the mainte 
nance center. Japanese Application Patent Laid-open Publi 
cation No. Hei 11-15520 proposes a remote maintenance 
system using a network and by use of this system, regardless 
of the installation region of an industrial device, the indus 
trial device can be maintained. 

0005. In recent years, particularly in the semiconductor 
industry, the number of installed industrial devices is rapidly 
increased due to a sudden increase in capital investment. In 
Such a state, the maintenance cost of industrial devices is 
likely to increase and it is a problem how to suppress the 
maintenance cost. However, the previous general billing 
method for maintenance is a method for billing a manufac 
turer for a fixed charge on the basis of the cost of an 
industrial device and the labor costs of service persons and 
even when no device is maintained actually, there is a case 
that the manufacturer must pay the fixed charge. Further, in 
the remote maintenance system disclosed in Japanese Appli 
cation Patent Laid-open Publication No. Hei 11-15520, no 
billing method is described. 

SUMMARY OF THE INVENTION 

0006 The present invention was developed with the 
foregoing problem in view and is intended to provide a 
remote maintenance method, a remote maintenance system, 
and an industrial device for enabling control and thorough 
services and billing according to the contents of the remote 
maintenance operation and the request destination of main 
tenance and enabling access limit according to the attribute 
of a service person, access limit according to the device 
state, and output limit according to the output mode. 
0007 An embodiment of the present invention is a 
remote maintenance system that an industrial device for 
executing a specific process and an operation device for 
maintaining the industrial device are connected to each other 
via a network, which provides a remote maintenance method 
characterized in that the operation device transmits com 
mand information indicating a maintenance command to the 
industrial device and the industrial device executes the 
process according to the received command information, 
generates charge information indicating the value for main 
tenance according to the contents of the executed process, 
and outputs the whole or a part of the generated charge 
information. By use of this method, control and thorough 
services and billing according to the contents of the main 
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tenance operation performed by the industrial device can be 
executed. Semiconductor devices characterized in that the 
devices are manufactured using an industrial device man 
aged by this billing method are also included in the category 
of the present invention. 
0008 Another embodiment of the present invention is a 
remote maintenance system that one or more industrial 
devices for executing a specific process and one or more 
operation devices for maintaining the industrial devices are 
connected to each other via a network, which provides a 
remote maintenance method characterized in that each 
industrial device monitors an occurrence of a trouble in each 
industrial device, when each industrial device detects an 
occurrence of a trouble, generates status information for 
identifying the condition of the trouble, decides the opera 
tion device to be notified of the generated status information, 
and notifies the generated Status information to the decided 
operation device, and the operation device decides the 
troubleshooting method for the trouble of the industrial 
device on the basis of the notified status information and 
transmits command information indicating a maintenance 
command on the basis of the troubleshooting method to the 
industrial device, and the industrial device executes the 
process according to the received command information, 
generates charge information indicating the value for main 
tenance according to the identifier of the operation device to 
which the status information is notified, and outputs the 
whole or a part of the generated charge information. By use 
of this method, control and thorough services and billing 
according to the request destination of maintenance can be 
executed. 

BRIEF DESCRIPTION OF THE DRAWINGS: 

0009 FIG. 1 is a block diagram showing the constitution 
of the system of the first embodiment of the present inven 
tion. 

0010 FIG. 2 is a block diagram showing the constitution 
of the semiconductor manufacturing device shown in FIG.1. 
0011 FIG. 3 is a drawing showing the structure of a 
service person attribute management table managed by the 
semiconductor manufacturing device shown in FIG. 1. 
0012 FIG. 4 is a drawing showing the structure of a 
device state management table managed by the semicon 
ductor manufacturing device shown in FIG. 1. 
0013 FIG. 5 is a drawing showing the structure of a 
program management table stored in the semiconductor 
manufacturing device shown in FIG. 1. 
0014 FIG. 6 is a drawing showing the structure of an 
execution authority management table stored in the semi 
conductor manufacturing device shown in FIG. 1. 
0015 FIG. 7 is a drawing showing the structure of a 
program execution history management table stored in the 
semiconductor manufacturing device shown in FIG. 1. 
0016 FIG. 8 is a drawing showing the structure of a 
sensor state history management table stored in the semi 
conductor manufacturing device shown in FIG. 1. 
0017 FIG. 9 is a drawing showing the structure of a 
process result management table stored in the semiconductor 
manufacturing device shown in FIG. 1. 
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0018 FIG. 10 is a drawing showing the structure of an 
output control management table stored in the semiconduc 
tor manufacturing device shown in FIG. 1. 
0.019 FIG. 11 is a drawing showing the structure of a 
maintenance result management table stored in the semi 
conductor manufacturing device shown in FIG. 1. 
0020 FIG. 12 is a drawing showing the structure of a 
maintenance charge management table stored in the semi 
conductor manufacturing device shown in FIG. 1. 
0021 FIG. 13 is a drawing showing the structure of a 
message transmitted and received between the semiconduc 
tor manufacturing device and the operation device shown in 
FIG 1. 

0022 FIG. 14 is a flow chart showing the operation of the 
communication unit of the semiconductor manufacturing 
device shown in FIG. 1. 

0023 FIG. 15 is a flow chart showing the operation of the 
operation device shown in FIG. 1. 
0024 FIG. 16 is a flow chart showing the operation of the 
communication unit of the semiconductor manufacturing 
device shown in FIG. 1. 

0025 FIG. 17 is a flow chart showing the operation of the 
control unit of the semiconductor manufacturing device 
shown in FIG. 1. 

0026 FIG. 18 is a flow chart showing the operation of the 
I/O unit of the semiconductor manufacturing device shown 
in FIG. 1. 

0027 FIG. 19 is a drawing showing the maintenance 
operation screen to be displayed on the operation device 
shown in FIG. 1. 

0028 FIG. 20 is a drawing showing the execution state 
output screen to be displayed on the semiconductor manu 
facturing device shown in FIG. 1. 
0029 FIG. 21 is a drawing showing the maintenance 
charge notification screen to be displayed on the semicon 
ductor manufacturing device shown in FIG. 1. 
0030 FIG.22 is a flow chart showing the operation of the 
operation device shown in FIG. 1. 
0031 FIG. 23 is a flow chart showing the operation of the 
communication unit of the semiconductor manufacturing 
device shown in FIG. 1. 

0032 FIG. 24 is a drawing showing the maintenance 
charge list setting screen to be displayed on the operation 
device shown in FIG. 1. 

0033 FIG.25 is a flow chart showing the operation of the 
operation device shown in FIG. 1. 
0034 FIG. 26 is a flow chart showing the operation of the 
communication unit of the semiconductor manufacturing 
device shown in FIG. 1. 

0035 FIG. 27 is a drawing showing the output control 
setting screen to be displayed on the operation device shown 
in FIG. 1. 

0.036 FIG. 28 is a block diagram showing the constitu 
tion of the system of the second embodiment of the present 
invention. 
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0037 FIG. 29 is a flow chart showing the operation of the 
communication unit of the semiconductor manufacturing 
device shown in FIG. 28. 

0038 FIG. 30 is a drawing showing the maintenance 
request transmission destination setting screen to be dis 
played on the semiconductor manufacturing device shown in 
FIG. 28. 

DESCRIPTION OF THE INVENTION 

0.039 The first embodiment of the present invention will 
be explained hereunder in detail. This embodiment is a 
remote maintenance system for a semiconductor manufac 
turing device to which the present invention is applied. This 
system enables thorough billing according to the contents of 
maintenance. There are no restrictions on industrial devices 
which can be handled by the present invention except a 
built-in computer. However, in the explanation of this 
embodiment, various devices and systems to be used for 
manufacture of semiconductors such as an exposure device, 
a coating developing device, a heat treating device, an 
assembly device, and an inspection device which are used at 
a semiconductor manufacturing plant as industrial devices 
are assumed. Here, these devices and systems are generally 
named a semiconductor manufacturing device. 
0040 FIG. 1 is a block diagram showing an example of 
the constitution of a remote maintenance system of a semi 
conductor manufacturing device to which the present inven 
tion is applied. Numeral 110 indicates a maintenance center 
of a company for Supplying a semiconductor manufacturing 
device (hereinafter recorded as a device supply vendor). 
Numeral 120 indicates a factory of a company for manu 
facturing semiconductor devices using the semiconductor 
manufacturing device (hereinafter recorded as a semicon 
ductor manufacturer). In the system shown in FIG. 1, two 
factories 120 are indicated. However, there may be three or 
more factories 120 actually. Further, the factories 120 may 
belong to different semiconductor manufacturers or the same 
semiconductor manufacturer. 

0041. In the maintenance center 110, one or more opera 
tion devices 113 for maintaining the semiconductor manu 
facturing device and a management device 112 for managing 
communication to the maintenance center 110 are installed. 
Each operation device 113 and the management device 112 
are connected to each other via an intra-net 111. At each 
factory 120, one or more semiconductor manufacturing 
devices 123 for manufacturing semiconductor devices and a 
management device 122 for managing communication to the 
factories 120 are installed. Each semiconductor manufac 
turing device 123 and the management device 122 are 
connected to each other via an intra-net 121. The manage 
ment device 112 installed in the maintenance center 110 is 
connected to the management device 122 installed at each 
factory 120 via an Internet 100. Each device shown in FIG. 
1 is a device using a single computer. Actually however, a 
single device may use a plurality of computers or a plurality 
of devices may use a single computer. 
0042 Each operation device 113 installed in the mainte 
nance center 110 is a device to be used to maintain each 
semiconductor manufacturing device 123 by remote control 
by a service person of the maintenance center 110. Each 
operation device 112 has a function for, when it receives a 
message indicating a maintenance request (hereinafter 
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recorded as a maintenance request) from the management 
device 112, displaying the information included in the 
maintenance request, for example, on a display unit. The 
information included in the maintenance request includes 
data for identifying the condition of a trouble (hereinafter 
recorded as a status) and data for identifying the state for 
outputting the state of the maintenance operation to each 
semiconductor device (hereinafter recorded as an output 
mode). The maintenance request includes, for example, the 
trouble detection date and time, semiconductor factory iden 
tifier, semiconductor manufacturing device identifier, and 
semiconductor manufacturing device kind. 
0043. The service person reads the displayed information 
and then judges whether troubleshooting is necessary online 
or not. When the service person judges necessity of online 
troubleshooting, he inputs his identifier and password using 
the keyboard so as to notify the effect of start of the 
maintenance operation and presses the start notification 
transmission button using the mouse. Each operation device 
113 has a function for transmitting a message composed of 
the identifier and password of the service person input by the 
service person and the output mode taken out from the 
maintenance request (hereinafter recorded as a start notifi 
cation) to each semiconductor manufacturing device 123 
online via the management device 112 and the management 
device 122. 

0044) Upon receipt of the start notification, each semi 
conductor manufacturing device 123 confirms the service 
person. By this confirmation, the service person is discrimi 
nated by a unique identifier such as D1, D2, ----. 
0045. The confirmed service person, so as to transmit a 
command to the semiconductor manufacturing device 123, 
inputs the command composed of the identifier of the 
program to be executed by the semiconductor manufacturing 
device 123 and the parameter to be given to the program and 
the identifier of the file for storing execution results of the 
program using the keyboard and presses the maintenance 
operation transmission button using the mouse. The service 
person may input a plurality of commands and file identi 
fiers. The operation device 113 has a function for transmit 
ting a message composed of one or more commands input by 
the service person (hereinafter recorded as a maintenance 
operation) online to the semiconductor manufacturing 
device 123 via the management device 112 and the man 
agement device 122. 
0046. Upon receipt of the maintenance operation from 
the operation device 113, the semiconductor manufacturing 
device 123 takes out all the commands from the mainte 
nance operation, executes the program designated by each 
command using the parameter corresponding to each pro 
gram, generates a command response composed of execu 
tion results of the program for each command after execu 
tion of the programs designated by all the commands, and 
transmits messages composed of these command responses 
(hereinafter recorded as maintenance operation responses) 
to the operation device 113 in a batch. 
0047 The operation device 113 has a function for, when 
the device 113 receives the maintenance operation response 
from the semiconductor manufacturing device 123, taking 
out all the command responses stored in the maintenance 
operation response, storing the execution results of the 
program Stored in each command response in the file cor 
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responding to each command, and displaying the effect of 
reception of the maintenance operation response on the 
display unit. 

0048. The service person reading the displayed informa 
tion, so as to confirm the program execution results, presses 
the identifier of the file in which the program execution 
results are stored using the mouse. The operation device 113 
has a function for displaying the contents of the pressed file 
on the display unit. The service person reading the displayed 
contents judges necessity of further troubleshooting, presses 
the continuation button using the mouse when it is neces 
sary, inputs a new command and file identifier using the 
keyboard, and presses the maintenance operation transmis 
sion button using the mouse. The service person repeats 
transmission of the maintenance operation until ending of 
the troubleshooting. 

0049. When the troubleshooting ends, the service person 
presses the completion notification transmission button 
using the mouse. The operation device 113 has a function for 
transmitting a message indicating the effect of completion of 
the maintenance operation (hereinafter recorded as a 
completion notification) online to the semiconductor manu 
facturing device 123 via the management device 112 and the 
management device 122. Upon receipt of the completion 
notification, the semiconductor manufacturing device 123 
calculates the charge for the concerned maintenance accord 
ing to the process contents of the program executed between 
reception of the start notification and reception of the 
completion notification and displays the calculated mainte 
nance charge, for example, on the display unit. The calcu 
lation of the maintenance charge may be executed by the 
management device 122 or a calculation device (not shown 
in the drawing) installed externally instead of the semicon 
ductor manufacturing device 123. In this embodiment, the 
operation from transmission of the start notification to 
transmission of the completion notification is one mainte 
nance operation. 

0050. The management device 112 installed in the main 
tenance center 110 is a device for managing communication 
to the maintenance center 110. The management device 112 
has a function for periodically monitoring whether a main 
tenance request is received from the management device 122 
installed at each factor 120 or not and when a maintenance 
request is received, transmitting the maintenance request to 
the operation device 113 used by a specific service person 
according to a predetermined rule. Further, the management 
device 112 has a function for transmitting each message of 
the start notification, maintenance operation, and completion 
notification transmitted from the operation device 113 in 
response to the maintenance request to the management 
device 122 of the factory 120 transmitting the maintenance 
request. 

0051. The management device 122 installed at the factory 
120 is a device for managing communication to the factory 
120. The management device 122 has a function for peri 
odically monitoring whether a maintenance request is 
received from each semiconductor manufacturing device 
123 or not and when a maintenance request is received, 
transmitting the maintenance request to the management 
device 122 of the maintenance center 110. Further, the 
management device 122 has a function for transmitting each 
message of the start notification, maintenance operation, and 
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completion notification transmitted from the management 
device 112 of the maintenance center 110 in response to the 
maintenance request to the semiconductor manufacturing 
device 123 transmitting the maintenance request. 
0.052 The semiconductor manufacturing device 123 
installed at each factory 120 is a device for manufacturing 
semiconductor devices by an engineer at the factory 120. 
FIG. 2 is a block diagram showing the constitution of the 
semiconductor manufacturing device 123. The semiconduc 
tor manufacturing device 123 is composed of an I/O unit 130 
for inputting data necessary to manufacture of semiconduc 
tor devices (hereinafter recorded as a manufacture opera 
tion) by the engineer, a communication unit 131 for trans 
mitting and receiving each message of the maintenance 
request, start notification, maintenance operation, and 
completion notification between the semiconductor manu 
facturing device 123 and the management device 122, a 
control unit 132 for executing the programs according to the 
maintenance operation and manufacture operation, and parts 
133 controlled by the control unit 132. 
0053) The I/O unit 130 has a function for confirming an 
engineer whenever he starts use of the semiconductor manu 
facturing device 123. The engineer is discriminated by a 
unique identifier such as U1, U2, ---- by this confirmation. 
When the engineer finishes the confirmation, he inputs the 
manufacture operation to the I/O unit 130 so as to manu 
facture semiconductor devices. 

0054) The I/O unit 130 also has a function for transmit 
ting data composed of the program identifier and parameter 
(hereinafter recorded as an execution request) to the control 
unit 132 according to the input manufacture operation and 
when it receives the data storing the program execution 
results (hereinafter recorded as an execution request 
response) from the control unit 132, taking out the program 
execution results from the execution request response, and 
displaying the program execution results on the display unit. 
0055. The I/O unit 130 also has a function for recording 
the data indicating the output mode conditions necessary to 
output the state of the maintenance operation (hereinafter 
recorded as state output authority) in the output authority 
management table. The state output authority is input at the 
factory of the device supply vendor at the time of delivery. 
In the state output authority, the data indicating whether 
display of each item of the execution date and time, iden 
tifier, and parameter of the executed program by the control 
unit 132 is to be permitted or not according to the output 
mode for identifying the state for outputting the maintenance 
operation state to the semiconductor manufacturing device. 
0056. The I/O unit 130 has a function for, when the unit 
131 receives the data composed of the program execution 
date and time, program identifier, and parameter (hereinafter 
recorded as execution State) and the output mode for iden 
tifying the state for outputting the maintenance operation 
state to the semiconductor manufacturing device 123 from 
the control unit 132, reading the state output authority from 
the output authority management table, confirming whether 
the output authority of each item of the execution state is 
given or not on the basis of the received output mode, and 
displaying the item of the execution state to which the output 
authority is given, for example, on the display unit. 
0057 The communication unit 131 also has a function for 
periodically monitoring the operating condition of the semi 
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conductor manufacturing device 123, generating a mainte 
nance request composed of the status and output mode when 
the unit 131 detects an occurrence of a trouble, and trans 
mitting the generated maintenance request to the manage 
ment device 122 of the maintenance center 110 via the 
management device 122. The correspondence of the con 
tents of each trouble to the status is predetermined. Further, 
the value of the output mode is input beforehand by the 
engineer. The maintenance request may include, in addition 
to the status and output mode aforementioned, for example, 
the trouble detection date and time, the identifier of the 
semiconductor factory, the identifier of the semiconductor 
manufacturing device, and the semiconductor manufactur 
ing device kind. 

0058. The communication unit 131 also has a function for 
recording the data indicating the attribute of a service person 
(hereinafter recorded as a service person attribute) in the 
service person attribute management table. The service 
person attribute data is input by the engineer beforehand. In 
the service person attribute data, the password and technical 
level of the service person are stored. 

0059. The communication unit 131 also has a function for 
recording the data indicating the program execution author 
ity (hereinafter recorded as program execution authority) in 
the execution authority management table. The execution 
authority data is input by the engineer beforehand. In the 
execution authority data, the data indicating whether or not 
to permit program execution according to the Service person 
attribute indicating the attribute of the service person and the 
data indicating the state of the device at that point of time 
(hereinafter recorded as a device state) is stored. For the 
device State, for example, values of production, standby, 
engineering, plan down-time, off-plan down-time, non-plan 
ning time, and indefinite are stored. 

0060. The communication unit 131 also has a function for 
discriminating the maintenance operation executed by a 
service person by a unique identifier such as O1, O2, 
---- and whenever the unit 131 receives each message of 
start notification, maintenance operation, and completion 
notification from the management device 122, correspond 
ing the data indicating the contents of these messages 
(hereinafter recorded as maintenance results) to a specific 
identifier and recording it in the maintenance result man 
agement table. For the maintenance results, the information 
on when which service person on what technical level 
transmits what contents of a message in what output mode 
in what state the device is set is recorded. 

0061 The communication unit 131 also has a function for 
recording the data for designating the value for maintenance 
(hereinafter recorded as a maintenance charge list) in the 
maintenance charge list management table. The mainte 
nance charge list is input at the factory of the device Supply 
vendor at the time of delivery. In the maintenance charge 
list, according to the technical level of the service person, the 
device state when the program is executed, the kind of the 
read use history information, and the output mode, the 
information on what value is to be billed for the semicon 
ductor manufacturer by the device vendor is recorded. The 
value for maintenance is set higher as the technical level of 
a service person is increased, higher as the possibility of 
adverse effect on the manufacturing process of a semicon 
ductor manufacturer is increased, lower as the program more 
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reads the secret information of the semiconductor manufac 
turer, and higher as the condition of the maintenance opera 
tion is displayed more in detail. 

0062) The communication unit 131 also has a function 
for, when the unit 131 receives a start notification from the 
management device 122, comparing the password taken out 
from the start notification with the service person attribute 
read from the service person attribute management table and 
confirming the service person. As mentioned above, the 
service person is discriminated by a unique identifier Such as 
D1, D2, ---- by this confirmation. 

0063. The communication unit 131 has a function for, 
when the unit 131 receives the start notification from the 
management device 122, storing the output mode taken out 
from the start notification until it receives a completion 
notification. 

0064. The communication unit 131 also has a function 
for, when the unit 131 receives the maintenance operation 
from the management device 122, taking out all the com 
mands from the maintenance operation, executing the pro 
gram designated by each command, generating command 
responses composed of the program execution results for 
each command when the execution of each program ends, 
and transmitting the maintenance operation responses com 
posed of these command responses to the operation device 
113. 

0065. The communication unit 131 also has a function 
for, so as to execute the program designated by each 
command, reading the service person attribute of a service 
person from the service person attribute management table, 
reading the device state at that point of time from the control 
unit 132, reading the program execution authority of the 
program designated by each command, confirming whether 
the program execution authority designated by each com 
mand is given to the service person or not on the basis of the 
service person attribute and device state, transmitting an 
execution request composed of the program identifier and 
parameter and the stored output mode to the control unit 132 
only when the program execution authority is given, and 
receiving an execution request response storing the program 
execution results from the control unit 132. 

0.066 The communication unit 131 also has a function for 
reading the maintenance results and maintenance charge list 
respectively from the maintenance result management table 
and maintenance charge list management table when the unit 
131 receives the completion notification from the manage 
ment device 122, calculating the maintenance charge for the 
concerned maintenance using the maintenance charge list 
data and maintenance result data and requesting display of 
information concerning the maintenance charge, for 
example, on the display unit to the I/O unit 130 via the 
control unit 132. 

0067. The control unit 132 has a function for storing a 
program indicating the conditions and procedure of the 
process to be executed by the control unit 132 in the program 
management table. In each program, the information on the 
conditions and procedures for executing the process is 
stored. 

0068 The control unit 132 also has a function for, when 
the control unit 132 receives an execution request from the 
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I/O unit 130, executing the program designated by the 
execution request using the parameter corresponding to it. 

0069. The control unit 132 also has a function for, when 
the control unit 132 receives an execution request from the 
communication unit 131, executing the program designated 
by the execution request using the parameter corresponding 
to it, transmitting the execution state composed of the 
program execution date and time, program identifier, and 
parameter and the output mode designated by the execution 
request to the I/O unit 130, and transmitting an execution 
request response storing the program execution results to the 
communication unit 131. 

0070 The control unit 132 also has a function for record 
ing the data indicating the history of the program executed 
according to the execution request received from the I/O unit 
130 (hereinafter recorded as a program execution history) in 
the program execution history management table. In the 
program execution history, the information on which engi 
neer executes what program using what parameter is stored. 
0071. The control unit 132 also has a function for record 
ing the data indicating the state of each part 134 controlled 
by the control unit 132 (hereinafter recorded as a sensor state 
history) in the sensor State history management table. In the 
sensor state history, the information on when what part is 
transited to what state is stored. 

0072 The control unit 132 also has a function for record 
ing the data indicating the state of a wafer processed by each 
part 134 (hereinafter recorded as process results) in the 
process result management table. In the process results, the 
information on what wafer is put into what state is stored. 
0073. The control unit 132 also has a function for record 
ing the data indicating the history of the device state 
(hereinafter recorded as a device state history) in the device 
state history management table. In the device condition 
history, the information on when the device is transited to 
what state is stored. The device state includes, for example, 
production, standby, engineering, plan down-time, off-plan 
down-time, non-planning time, and indefinite. 

0074 The control unit 132 also has a function for, when 
the control unit 132 receives a request from the communi 
cation unit 131, reading the device State indicating the state 
of the device at that point of time from the device state 
history management table and offering it to the communi 
cation unit 131. 

0075. Then, the structure of the table managed by the 
semiconductor manufacturing device 123 will be explained. 
FIG. 3 shows an example of the service person attribute 
management table managed by the communication unit 131 
of the semiconductor manufacturing device 123. Each line 
of a service person attribute management table 140 stores 
the service person attribute indicating the attribute of the 
service person discriminated by the ID value of the service 
person at the top. The service person attribute is composed 
of the items of “Service person ID”, “Password”, and 
“Technical level. 

0076) The item of “Service person ID' stores the data 
indicating the identifier of the service person. The item of 
“Password stores the data indicating the password of the 
service person. The item of “Technical level stores the data 
indicating the technical level of the service person. This 
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example indicates that the password of the service person 
D1 is 1234 and the technical level is a higher level and the 
password of the service person D2 is 5678 and the technical 
level is a medium level. 

0077 FIG. 4 shows an example of the device state 
management table managed by the control unit 132 of the 
semiconductor manufacturing device 123. Each line of a 
device state management table 141 stores the device state 
history indicating the history of the device state. The device 
state history is composed of the items of “Transition date 
and time' and "Device state'. The item of “Transition date 
and time' stores the data indicating the date and time when 
the device state is transited. The item of “Device state' 
stores the data indicating the state of the transited device. 
This example indicates that the device is transited to the 
production state at 10:10:10, Jan. 2, 2001 and the device is 
transited to the standby state at 10:15:10, Jan. 2, 2001. In the 
item of “Device state, values of production, standby, engi 
neering, plan down-time, off-plan down-time, non-planning 
time, and indefinite may be set. 
0078 FIG. 5 shows an example of the program manage 
ment table managed by the control unit 132 of the semicon 
ductor manufacturing device 123. Each line of a program 
management table 142 stores a program indicating the 
conditions and procedure of the process to be executed by 
the control unit 132. Each program is composed of the items 
of “Program ID”, “Program kind”, “Name”, “Processing 
condition’, and "Processing procedure”. 

0079. The item of “Program ID is data indicating a 
unique identifier allocated to each program. The item of 
“Program kind' is data indicating the program kind. The 
item of "Name' is data indicating the program name. The 
item of “Processing condition' is data indicating the con 
ditions of the process to be executed by the control unit 132. 
The item of “Processing procedure' is data indicating the 
procedure of the process to be executed by the control unit 
132. There may be a program requiring no setting of 
processing conditions. In this example, the program P1 is a 
program for reading a program, indicating that the program 
has the use history reading kind and executes the procedure 
named Program read. 

0080. The program P2 is a program for reading the 
program execution history, indicating that the program has 
the use history reading kind and executes the procedure 
named Program execution history read. 

0081. The program P3 is a program for reading the sensor 
state history, indicating that the program has the use history 
reading kind and executes the procedure named Sensor State 
history read. 

0082 The program P4 is a program for reading the 
processing results, indicating that the program has the use 
history reading kind and executes the procedure named 
Processing result read. 

0083. The program P5 is a program for generating a 
program, indicating that the program has the program opera 
tion kind and executes the procedure named Program create. 

0084. The program P6 is a program for editing a program, 
indicating that the program has the program operation kind 
and executes the procedure named Program edit. 
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0085. The program P7 is a program for deleting a pro 
gram, indicating that the program has the program operation 
kind and executes the procedure named Program delete. 
0086) The program P8 is a program for processing a 
wafer in the automatic mode, indicating that the program 
sequentially executes the procedures named Wafer load, 
Wafer alignment, Addressing, Measurement, and Wafer 
unload under the condition that the program has the wafer 
process kind, automatically processes wafers, uses the No. 1 
slot, performs the process in wafer units, and stores mea 
Sured wafer images in the image 1. 
0087. The program P9 is a program for processing a 
wafer in the manual mode, indicating that the program 
executes the same procedures as those of the program P8 
under the condition that the program manually processes 
wafers, has the wafer process kind, uses the No. 2 slot, 
performs the process in wafer units, and stores measured 
wafer images in the image 1. 
0088 FIG. 6 shows an example of the execution author 
ity management table managed by the communication unit 
131 of the semiconductor manufacturing device 123. Each 
line of an execution authority management table 143 stores 
the program execution authority indicating the execution 
authority of the program discriminated by the ID value of the 
program at the top. The program execution authority is 
composed of the items of “Program ID' and “Execution 
authority”. 

0089. The item of “Program ID' stores the data indicat 
ing the program identifier. The item of “Execution authority” 
stores the data indicating whether or not to permit program 
execution for a service person according to the service 
person attribute of the service person requesting program 
execution and the state of the device at that point of time. 
0090. In this example, the execution authority is 
expressed by a character string of 4 characters. The first two 
characters indicate the execution authority for a service 
person that the value of the item of “Technical level of the 
service person attribute is a higher level, and when the first 
two characters are “XX', it means permission of execution 
regardless of the value of device state, and “X-” means 
permission of execution when the value of device state is 
Production state and rejection of execution when the value 
is other than it, and “-X” means rejection of execution when 
the value of device state is Production state and permission 
of execution when the value is other than it, and "-- means 
rejection of execution regardless of the value of device state. 

0091. The next two characters indicate the execution 
authority for a service person that the value of the item of 
“Technical level of the service person attribute is a medium 
level and the meaning thereof is the same as that of the first 
two characters. 

0092. The programs P1 and P2 indicate permission of 
execution for a service person that the value of the item of 
“Technical level of the service person attribute is a higher 
level regardless of the value of device state and rejection of 
execution for a service person that the value of the item of 
“Technical level of the service person attribute is a medium 
level. 

0093. Further, the programs P2, P3, P5, P6, and P7 
indicate rejection of execution for a service person that the 
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value of the item of “Technical level of the service person 
attribute is a higher level when the value of device state is 
“Production' and permission of execution when the value of 
device state is “Others' and rejection of execution for a 
service person that the value of the item of “Technical level 
of the service person attribute is a medium level regardless 
of the value of device state. 

0094) Further, the programs P8 and P9 indicate rejection 
of execution for every service person. 
0.095 FIG. 7 shows an example of the program execution 
history management table managed by the communication 
unit 132 of the semiconductor manufacturing device 123. 
Each line of a program execution history management table 
144 stores the program execution history indicating the 
history of the executed program. The program execution 
history is composed of the items of “Execution date and 
time”, “Engineer ID, “Program ID, and “Parameter'. 
0096) The item of “Execution date and time” stores the 
data indicating the date and time when the program is 
executed. The item of “Engineer ID stores the data indi 
cating the identifier of the engineer executing the program. 
The item of “Program ID' stores the data indicating the 
identifier of the executed program. The item of “Parameter' 
stores the data indicating the parameter given to the 
executed program. This example indicates that an engineer 
U1 executes the program P8 at 10:10:10, Jan. 2, 2001 and 
the engineer U1 executes the program P9 at 10:15:10, Jan. 
2, 2001. 
0097 FIG. 8 shows an example of the sensor state 
management table managed by the communication unit 132 
of the semiconductor manufacturing device 123. Each line 
of a sensor state history management table 145 stores the 
sensor state history indicating the State history of each part 
133. The sensor condition history is composed of the items 
of “Recording date and time”, “Sensor S1’, “Sensor S2, 
----. The item of “Recording date and time' stores the data 
indicating the date and time when the state value of each part 
127 is recorded. 

0098. Each item of “Sensor S1’, “Sensor S2, 
---- stores the data indicating the condition of each part 
133 measured using each sensor. This example indicates that 
the condition values of the parts 133 are respectively 0.01, 
0.10, ---- at 10:10:10, Jan. 2, 2001 and the condition 
values of the parts 133 are respectively 0.02, 0.20, ---- at 
10:10:11, Jan. 2, 2001. 
0099 FIG. 9 shows an example of the processing result 
management table managed by the communication unit 132 
of the semiconductor manufacturing device 123. Each line 
of a processing result management table 146 stores the 
processing results indicating the processing results of the 
wafer discriminated by the wafer ID value at the top. The 
processing results are composed of the items of “Wafer ID 
and “wafer image'. 
0100. The item of “Wafer ID stores the data indicating 
a unique identifier allocated to each wafer. The item of 
“Wafer image' stores the image data indicating the wafer 
Surface State. This example indicates that the Surface State of 
the wafer W1 is a normal pattern and the surface state of the 
wafer W2 is an abnormal pattern. 
0101 FIG. 10 shows an example of the output authority 
management table managed by the I/O unit 130 of the 
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semiconductor manufacturing device 123. Each line of an 
output authority management table 147 stores the state 
output limit indicating the state output authority of the 
maintenance operation. The output limit is composed of the 
items of “Item' and “Output authority”. 
0102) The item of “Item is data indicating each item of 
the execution state. The item of “Output authority' stores the 
data indicating whether or not to permit display of each item 
of the execution state according to the output mode. In this 
example, the output limit is expressed by a character string 
of 2 characters. The character string “XX” means permission 
of output regardless of the output mode, and "X-” means 
permission of output when the value of the output mode is 
All display and rejection of output when it is Partial display, 
and “- X” means rejection of output when the value of the 
output mode is All display and permission of output when it 
is Partial display, and "-- means rejection of output regard 
less of the output mode. 
0103) The items of “Execution date and time” and “Pro 
gram kind’ indicate permission of output regardless of the 
value of the output mode and the items of “Program ID' and 
“Parameter indicate permission of output when the value of 
the output mode is All display and rejection of output when 
it is Partial display. 
0.104 FIG. 11 shows an example of the maintenance 
result management table managed by the communication 
unit 131 of the semiconductor manufacturing device 123. 
Each line of a maintenance result management table 148 
stores the maintenance results indicating the contents of the 
message received from the management device 122. The 
maintenance results are composed of “Operation ID', 
“Recording date and time'. Technical level”, “Service per 
son ID, "Operation condition”, “Program ID”, “Param 
eter”, “Device condition', and “Output mode'. 
0105. The item of “Operation ID' stores the data indi 
cating the identifier of the maintenance operation. The item 
of “Recording date and time' stores the data indicating the 
date and time when the maintenance results are recorded. 
The item of “Technical level stores the data indicating the 
technical level of a service person transmitting the mainte 
nance operation. The item of “Service person ID' stores the 
data indicating the identifier of a service person transmitting 
a message. The item of “Operation state stores the data 
indicating the progress of the maintenance operation. The 
item of “Program ID' stores the data indicating the identifier 
of the program executed by the maintenance operation. The 
item of “Parameter stores the data indicating the parameter 
to be given to the program. The item of “Device state' stores 
the device state when the program is executed. The item of 
“Output model” stores the output mode of the maintenance 
operation. 

0106 This example indicates that the service person is a 
service person D1, and the technical level is a higher level, 
and the output mode is Partial display. Further, the example 
indicates that the communication unit 131 of the semicon 
ductor manufacturing device 123 receives a start notification 
at 11:10:10, Jan. 3, 2001, receives a maintenance operation 
for requesting reading (P2) of the program execution history 
at 11:15:10, Jan. 3, 2001, receives a maintenance operation 
for requesting reading (P3) of the sensor condition history at 
11:20:10, Jan. 3, 2001, receives a maintenance operation for 
requesting reading (P4) of the processing results at 11:25:10, 
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Jan. 3, 2001, receives a maintenance operation for request 
ing reading (P1) of the program P8 at 11:30:10, Jan. 3, 2001, 
receives a maintenance operation for requesting editing (P6) 
of the program P8 at 11:35:10, Jan. 3, 2001, receives a 
maintenance operation for requesting execution (P8) of the 
program P8 at 11:40:10, Jan. 3, 2001, receives a mainte 
nance operation for requesting reading (P4) of the process 
ing results at 11:45:10, Jan. 3, 2001, and receives a comple 
tion notification at 11:50:10, Jan. 3, 2001. Further, the 
example shows that the values of device state when the unit 
131 receives the start notification and the first maintenance 
operation are Production state and the values of device state 
when the unit 131 receives the remaining maintenance 
operations are Standby state. 
0107 FIG. 12 shows an example of the maintenance 
charge list management table managed by the communica 
tion unit 131 of the semiconductor manufacturing device 
123. Each table constituting a maintenance charge list man 
agement table 149 stores the maintenance charge list indi 
cating the value to be billed for a semiconductor manufac 
turer by the device vendor as a collateral for the maintenance 
operation. The maintenance charge list management table 
149 is composed of a fixed charge management table 150, a 
discount charge management table 151, and an extra charge 
management table 152. 
0108. The fixed charge management table 150 stores the 
data indicating the fixed charge of maintenance operation for 
each maintenance operation when the maintenance opera 
tion is requested for each maintenance center. The discount 
charge management table 151 stores the data indicating the 
discount charge for one program execution when each 
program is executed in the maintenance operation. The extra 
charge management table 152 stores the data indicating the 
extra charge of one maintenance operation when the output 
mode is set to each value. In this example, a higher-level 
service person can complete maintenance in a shorter time 
than a medium-level service person, so that the table 152 
indicates that when a service person on the higher technical 
level executes maintenance, a higher fixed charge than that 
for a service person on the medium technical level is billed 
for a semiconductor manufacturer. 

0109 Further, the programs and processing results 
include the secret information of a semiconductor manufac 
turer more than the program execution history data and 
sensor condition history data, so that the table 151 indicates 
that when the programs P1, P4, and P6 are executed, the 
charge is discounted at a higher discount rate than that when 
the programs P2 and P3 are executed. 
0110. Further, when the device is in the production state, 
maintenance is more difficult than that when the device is in 
other states, so that the table 151 indicates that when 
maintenance is to be executed when the value of device state 
data is Production state, the charge is discounted at a lower 
discount rate than that when maintenance is executed in 
other states. 

0111 Further, when All display is designated to the 
output mode, more know-how concerning maintenance is 
given to the semiconductor manufacturer than that when 
Partial display is designated, so that the table 152 indicates 
that when All display is designated to the output mode and 
maintenance is to be executed, an extra charge is billed at a 
higher extra rate than that when Partial display is designated 
to the output mode and maintenance is to be executed. 
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0112 Next, the structure of a message transmitted and 
received between the semiconductor manufacturing device 
123 and the operation device 113 will be explained. FIG. 13 
shows examples of messages of maintenance request, start 
notification, maintenance operation, maintenance operation 
response, and completion notification which are transmitted 
and received between the semiconductor manufacturing 
device 123 and the operation device 113. A maintenance 
request 160 is a message to be transmitted so as to request 
maintenance to the operation device 113 by the semicon 
ductor manufacturing device 123 and it is composed of the 
items of "Trouble detection date and time”, “Semiconductor 
factory ID”, “Semiconductor manufacturing device ID', 
“Semiconductor manufacturing device kind”, “Status’, and 
“Output mode”. 
0113. The item of “Trouble detection date and time” 
stores the data indicating the date and time when an occur 
rence of a trouble is detected. The item of "Semiconductor 
factory ID' stores the data indicating the identifier of the 
factory where the semiconductor manufacturing device that 
an occurrence of a trouble is detected is installed. The item 
of "Semiconductor manufacturing device ID' stores the data 
indicating the identifier of the semiconductor manufacturing 
device that the occurrence of a trouble is detected. The item 
of "Semiconductor manufacturing device kind' stores the 
data indicating the kind of the semiconductor manufactur 
ing.device that the occurrence of a trouble is detected. The 
item of “Status' stores the status for identifying the condi 
tion of a trouble. The item of “Output model” stores the 
output mode for identifying the state for outputting the 
maintenance operation condition to the semiconductor 
device. 

0.114) A start notification 161 is a message to be trans 
mitted so as to notify the effect of start of the maintenance 
operation to the semiconductor manufacturing device 123 
from the operation device 113 and it is composed. of the 
items of “Service person ID”, “Password”, and “Output 
mode'. 

0115 The item of “Service person ID stores the data 
indicating the identifier of a service person executing the 
maintenance operation. The item of “Password stores the 
data indicating the password of a service person executing 
the maintenance operation. The item of “Output model 
stores the output mode designated by a maintenance request. 
0116. A maintenance operation 162 is a message to be 
transmitted so as to notify a command to the semiconductor 
manufacturing device 123 from the operation device 113 and 
it is composed of the items of “No. of commands”, “Program 
ID”, “Parameter”, “Program ID”, “Parameter'. ----. The 
item of “No. of commands' is the data indicating the number 
of commands stored in the maintenance operation. The item 
of “Program ID is the data indicating the identifier of the 
program to be executed by the semiconductor manufacturing 
device. The item of “Parameter' is the parameter to be 
transferred to the program to be executed by the semicon 
ductor manufacturing device. 
0117. A maintenance operation response 163 is a message 
to be transmitted so as to notify the results of a command to 
the operation device 113 from the semiconductor manufac 
turing device 123 and it is composed of the items of “No. of 
results”, “Result”, “Result, ----. The item of “No. of 
results' is the data indicating the number of command 
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responses stored in the maintenance operation response. The 
item of “Result is the data indicating the execution results 
of a program. 
0118. A completion notification 164 is a message to be 
transmitted so as to notify the effect of completion of the 
maintenance operation to the semiconductor manufacturing 
device 123 from the operation device 113 and it is composed 
of the item of “Total number of commands'. The item of 
“Total number of commands” is the data indicating the 
number of commands transmitted between transmission of 
the start notification and transmission of the completion 
notification. 

0119) Then, the process flow of the semiconductor manu 
facturing device 123 and the operation device 113 shown in 
FIG. 1. FIG. 14 is a flow chart showing the operation of the 
communication unit 131 of the semiconductor manufactur 
ing device 123. The communication unit 131 periodically 
executes the process indicated in the flow chart, thereby 
periodically monitors the operating condition of the semi 
conductor manufacturing device 123. 
0120 Firstly, the communication unit 131 confirms 
whether the unit 131 detects that a trouble occurs in the 
semiconductor manufacturing device 123 or not (Step 201). 
When the communication unit 131 detects an occurrence of 
a trouble, the unit 131 generates the maintenance request 
160 composed of the status for identifying the trouble 
condition and the output mode for identifying the state for 
outputting the maintenance operation condition to the semi 
conductor device (step 203) and when the unit 131 does not 
detect an occurrence of a trouble, the unit 131 ends the 
process (Step 205). Next, the communication unit 131 
transmits the maintenance request 160 to the management 
device 112 of the maintenance center 110 (Step 204) and 
ends the process (Step 205). 
0121 FIG. 15 is a flow chart showing the operation of the 
operation device 113. The operation device 113 periodically 
executes the process indicated in the flow chart, thereby 
transmits and receives the respective messages of the main 
tenance request 160, the start notification 161, the mainte 
nance operation 162, the maintenance operation response 
163, and the completion notification 164 between the opera 
tion device 113 and the semiconductor manufacturing device 
123 in which a trouble is detected. 

0122 Firstly, the operation device 113 confirms whether 
the operation device 113 receives the maintenance request 
160 from the semiconductor manufacturing device 123 or 
not (Step 211). When the operation device 113 receives the 
maintenance request 160, the operation device 113 displays 
the information included in the maintenance request 160, for 
example, on the display unit (Step 213) and when the 
operation device 113 does not receive the maintenance 
request 160, the operation device 113 ends the process (Step 
224). Next, the operation device 113 receives the identifier 
and password of a service person which are input by the 
service person judging that online troubleshooting is neces 
sary from the keyboard (Step 214). Next, when the service 
person presses the start notification transmission button 
using the mouse, the operation device 113 transmits the start 
notification 161 composed of the identifier and password of 
the service person which are input by the service person and 
the output mode taken out from the maintenance request to 
the semiconductor manufacturing device 123 transmitting 
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the maintenance request 160 (Step 215). Next, the operation 
device 113 receives the command input by the service 
person from the keyboard so as to transmit the command to 
the semiconductor manufacturing device 123 and the iden 
tifier of the file for storing the program execution results 
(Step 216). At Step 216, the operation device 113 may 
receive a plurality of commands and file identifiers from the 
service person. 
0123. Next, when the service person presses the mainte 
nance operation transmission button using the mouse, the 
operation device 113 transmits the maintenance operation 
162 composed of the commands input by the service person 
to the semiconductor. manufacturing device 123 transmit 
ting the maintenance request 160 (Step 217). Next, the 
operation device 113 receives the maintenance operation 
response 163 transmitted from the semiconductor manufac 
turing device 123 in response to the transmitted maintenance 
operation 162 (Step 218). Next, the operation device 113 
takes out all the command responses stored in the mainte 
nance operation response 163 and stores the program execu 
tion results stored in the respective command responses in 
the files corresponding to them (Step 219). Next, the opera 
tion device 113 displays the effect of reception of the 
maintenance operation response 163 on the display unit 
(Step 220). Next, the operation device 113 receives an input 
signal from the service person (Step 221). 
0.124 When the service person presses the continuation 
button using the mouse, the operation device 113 returns to 
Step 216 and continues the process and when the service 
person presses the completion notification transmission but 
ton, the operation device 113 transmits the completion 
notification 164 to the semiconductor manufacturing device 
123 transmitting the maintenance request 160 (Step 223) and 
ends the process (Step 224). 
0.125 FIG. 16 is a flow chart showing the operation of the 
communication unit 131 of the semiconductor manufactur 
ing device 123. The communication unit 131 periodically 
executes the process indicated in the flow chart, thereby 
executes the processes corresponding to the respective mes 
sages of the start notification 161, the maintenance operation 
162, and the completion notification 164. 
0.126 Firstly, the communication unit 131 confirms 
whether a message arrives from the operation device 113 or 
not (Step 231). When a message arrives, the communication 
unit 131 confirms which is the message, the start notification 
161, or the maintenance operation 162, or the completion 
notification 164 (Step 233) and when no message arrives, the 
communication unit 131 ends the process (Step 250). 
0127. When the message confirmed at Step 233 is the 
start notification 161, the communication unit 131 reads the 
service person attribute from the service person attribute 
management table 140 (Step 235), confirms the service 
person using the read service person attribute (Step 236), 
stores the output mode taken out from the start notification 
(Step 237), records the contents of the start notification in 
the maintenance result management table 147 (Step 249), 
and ends the process (Step 250). When the message con 
firmed at Step 233 is the maintenance operation 162, the 
communication unit 131 takes out all the commands from 
the maintenance operation 162 (Step 238). The communi 
cation unit 131 repeats Steps 239 to 245 for the respective 
taken-out commands (Steps 246, 247). Firstly, the commu 
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nication unit 131 reads the device state indicating the 
condition of the device at that point of time from the control 
unit 132 (Step 239). Next, the communication unit 131 reads 
the program execution authority designated by the command 
from the execution authority management table 143 (Step 
240). Next, the communication unit 131 confirms whether 
the program execution authority designated by the command 
is given to the service person or not on the basis of the 
service person attribute and device state (Step 241). 
0128. When the execution authority is given, the com 
munication unit 131 transmits an execution request com 
posed of the program and parameter designated by the 
command and the stored output mode to the control unit 132 
(Step 243), receives an execution request response from the 
control unit 132 (Step 244), and stores the program execu 
tion results taken out from the execution request response in 
the maintenance operation response 163 (Step 245) and 
when the execution authority is not given, the communica 
tion unit 131 stores the effect in the maintenance operation 
response 163 (Step 245). The communication unit 131 
repeats Steps 239 to 245 for the respective taken-out com 
mands, then transmits the maintenance operation response 
163 to the operation device 113 (Step 248), records the 
contents of the maintenance operation 162 in the mainte 
nance result management table 147 (Step 249), and ends the 
process (Step 250). When the message confirmed at Step 
233 is the completion notification 164, the communication 
unit 131 reads the maintenance results from the maintenance 
result management table 147 (Step 251), reads the mainte 
nance charge list from the maintenance charge list manage 
ment table 148 (Step 252), calculates the maintenance 
charge for the concerned maintenance using the mainte 
nance charge list and maintenance results (Step 253), 
requests the I/O unit 130 via the control unit 132 so as to 
display the information concerning the maintenance charge, 
for example, on the display unit (Step 254), records the 
contents of the completion notification 164 in the mainte 
nance result management table 147 (Step 249), and ends the 
process (Step 250). Steps 239 and 240 may be interchanged 
in the processing sequence. 
0129 FIG. 17 is a flow chart showing the operation of the 
control unit 132 of the semiconductor manufacturing device 
123. The control unit 132 periodically executes the process 
indicated in the flow chart, thereby executes the program 
according to the execution request received from the com 
munication unit 131. 

0130 Firstly, the control unit 132 confirms whether the 
execution request and output mode are received from the 
communication unit 131 or not (Step 261). When the 5 
execution request and output mode are received, the control 
unit 132 executes the program designated by the execution 
request using the parameter corresponding to it (Step 263) 
and when the program execution request does not arrive, the 
control unit 132 ends the process (Step 266). Next, the 
control unit 132 transmits the execution condition composed 
of the program execution date and time, program identifier, 
and parameter and the output mode received from the 
control unit 132 to the I/O unit 130 (Step 264). Next, the 
control unit 132 transmits an execution request response 
composed of the program execution results to the commu 
nication unit (Step 265) and ends the process (Step 266). 
0131 FIG. 18 is a flow chart showing the operation of the 
I/O unit 130 of the semiconductor manufacturing device 
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123. The I/O unit 130 periodically executes the process 
indicated in the flow chart, thereby outputs the execution 
condition, for example, on the display unit. 
0132) Firstly, the I/O unit 130 confirms whether the I/O 
unit 130 receives the execution state and output mode from 
the control unit 132 or not (Step 271). When the execution 
condition and output mode are received, the I/O unit 130 
reads the state output authority from the output authority 
management table (Step 273) and when the execution state 
and output mode are not received, the I/O unit 130 ends the 
process (Step 276). Next, the I/O unit 130 confirms whether 
the output authority of each item of the execution state is 
given or not on the basis of the received output mode (Step 
274). Next, the I/O unit 130 displays the item of the 
execution state to which the output authority is given, for 
example, on the display unit (Step 275) and ends the process 
(Step 276). 
0.133 Then, the screen on the display unit on which the 
semiconductor manufacturing device 123 and the operation 
device 113 shown in FIG. 1 are displayed will be explained. 
FIG. 19 shows an example of the maintenance operation 
screen displayed on the display unit of the operation device 
113 at Step 213 of the flow chart shown in FIG. 15. 
0.134. A maintenance operation screen 280 is a screen for 
indicating the contents of the maintenance request 160 
including the status and output mode to a service person and 
receiving an instruction of transmission of the start notifi 
cation 161, transmission of the maintenance operation 162, 
continuation of transmission of the maintenance operation 
162, or transmission of the completion notification 164 from 
the service person and it is composed of a maintenance 
request panel 281, an action panel 282, a start notification 
panel 287, and a maintenance operation panel 290. 
0.135 The maintenance request panel 281 is a panel for 
displaying the contents of the maintenance request 160 
received from the semiconductor manufacturing device 123 
to a service person. This example indicates that the trouble 
detection date and time is 2001:01.02:10:15:10, and the 
identifier of the semiconductor factory is F1, and the iden 
tifier of the semiconductor manufacturing device is E1, and 
the kind of the semiconductor manufacturing device is 
Inspection device, and the status is 01234, and the output 
mode is Partial display. 
0.136 The action panel 282 is a panel for instructing 
transmission of the start notification 161, transmission of the 
maintenance operation 162, continuation of transmission of 
the maintenance operation 162, or transmission of the 
completion notification 164 by a service person and it is 
composed of a start notification transmission button 283, a 
maintenance operation transmission button 284, a mainte 
nance operation continuation button 285, and a completion 
notification button 286. The start notification transmission 
button 283 is a button for instructing transmission of the start 
notification 152 by a service person and when the service 
person presses the button using the mouse, the button 283 
transmits the start notification 161 composed of the service 
person ID and password input by the service person via a 
start notification panel 287 and the output mode taken out 
from the maintenance request 160 to the semiconductor 
manufacturing device 123 transmitting the maintenance 
request 160. The maintenance operation transmission button 
284 is a button for instructing transmission of the mainte 
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nance operation 162 by a service person and when the 
service person presses the button using the mouse, the button 
284 transmits the maintenance operation 162 composed of 
one or more commands input by the service person via the 
maintenance operation panel 290 to the semiconductor 
manufacturing device 123 transmitting the maintenance 
request 160. The maintenance operation continuation button 
285 is a button for instructing continuation of transmission 
of the maintenance operation 162 by a service person and 
when the service person presses the button using the mouse, 
the button 285 clears the command data input by the service 
person via the maintenance operation panel 290. The service 
person can input a new command by the cleared mainte 
nance operation panel 290. The completion notification 
button 286 is a button for instructing transmission of the 
completion notification 164 by a service person and when 
the service person presses the button using the mouse, the 
button 286 transmits the completion notification 164 com 
posed of the data indicating the number of commands 
transmitted between transmission of the start notification 
161 and transmission of the completion notification 164 to 
the semiconductor manufacturing device 123 transmitting 
the maintenance request 160. 

0137 The start notification panel 287 is a panel for 
inputting the identifier and password of a service person to 
be stored in the start notification 161 by the service person 
and it is composed of a service person ID field 288 and a 
password field 289. 

0.138. The service person ID field 288 is a field for 
inputting the own service person ID by the service person 
using the keyboard and the password field 289 is a field for 
inputting the own password by the service person using the 
keyboard. 

0.139. The maintenance operation panel 290 is a panel for 
inputting one or more commands to be stored in the main 
tenance operation 162 and the identifier of the file for storing 
the program execution results by a service person and 
displaying, when the maintenance operation response 163 is 
received, the effect thereof and it is composed of a command 
list 291 and a status panel 296. The command list 291 is a 
list for inputting one or more commands to be stored in the 
maintenance operation 153 by a service person and it is 
composed of a No. field 292, a program ID field 293, a 
parameter field 294, and a result file ID field 295. The No. 
field 292 is a field for inputting the command execution 
sequence by a service person using the keyboard, and the 
program ID field 293 is a field for inputting the identifier of 
the program to be executed by the semiconductor manufac 
turing device 123 by the service person using the keyboard, 
and the parameter field 294 is a field for inputting the 
parameter to be transferred to the program to be executed by 
the semiconductor manufacturing device 123 by the service 
person using the keyboard, and the result file ID field 295 is 
a field for inputting the identifier of the file for storing the 
program execution results by the service person using the 
keyboard. 

0140. The status panel 296 is a panel for displaying, when 
the maintenance operation response 163 is received, the 
effect thereof, and when the service person presses the 
maintenance operation transmission button, the status panel 
296 displays a character string of for example, “Mainte 
nance operation is transmitted.”, and when the maintenance 
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operation response 163 is received from the semiconductor 
manufacturing device 123, the status panel 296 displays a 
character string of for example, "Maintenance operation 
response is received.” 
0.141 FIG. 20 shows an example of the execution state 
output Screen displayed on the display unit of the semicon 
ductor manufacturing device 123 at Step 275 of the process 
flow shown in FIG. 18. An execution state output screen 300 
is a screen for displaying the state of the maintenance 
operation to an engineer and it is composed of an execution 
state panel 301. The execution state panel 301 is a panel for 
displaying the state of the maintenance operation to the 
engineer and it is composed of an execution state list 302. 
0142. The execution state list 302 is a list for displaying 
the state of the maintenance operation to an engineer and it 
is composed of an execution date and time field 303, a 
program kind field 304, a program ID field 305, and a 
parameter field 306. The execution date and time field 303 
displays the data indicating the date and time when the 
program is executed. The program kind field 304 displays 
the data indicating the program kind. The program ID field 
305 displays the data indicating the identifier of the program 
to be executed by the maintenance operation. The parameter 
field 306 displays the data indicating the parameter to be 
given to the program. This example is an example when the 
output mode is Partial display. Actually, the reading (P2) of 
the program execution history is executed at 11:15:10, Jan. 
3, 2001, and the reading (P3) of the sensor condition history 
is executed at 11:20:10, Jan. 3, 2001, and the reading (P4) 
of the processing results is executed at 11:25:10, Jan. 3, 
2001, and the reading (P1) of the program P8 is executed at 
11:30:10, Jan. 3, 2001, and the editing (P6) of the program 
P8 is executed at 11:35:10, Jan. 3, 2001, and the execution 
(P8) of the program P8 is executed at 11:40:10, Jan. 3, 2001, 
and the reading (P4) of the processing results is executed at 
11:45:10, Jan. 3, 2001, though only the execution date and 
time and program kind are displayed. 
0.143 FIG. 21 shows an example of the maintenance 
charge notification screen displayed on the display unit of 
the semiconductor manufacturing device 123 at Step 254 of 
the process flow shown in FIG. 16. A maintenance charge 
notification screen 310 is a screen for indicating the infor 
mation concerning the maintenance charge to an engineer 
and it is composed of a maintenance charge notification 
panel 311. 
0144. The maintenance charge notification panel 311 is a 
panel for displaying the value to be billed for a semicon 
ductor manufacturer by the device vendor to the engineer. 
This example indicates that the maintenance charge is 6000 
yen, and the marked charge is 30000 yen, and the discount 
charge is 25000 yen, and the extra charge is 1000 yen. The 
example additionally indicates that the marked charge is 
30000 yen because the technical level of a service person is 
a higher level, and 2000 yen is discounted because the 
program execution history in the production state is read, 
and 2000 yen is discounted because the sensor state history 
in the production state is read, and 7000 yen is further 
discounted because the processing results are read in the 
standby state, and 7000 yen is discounted because the 
program is read in the standby state, and 7000 yen is 
discounted because the program is edited in the standby 
state, and 1000 yen is surcharged because Partial display is 
designated to the output mode. 
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0145 As mentioned above, in the system of this embodi 
ment, the semiconductor manufacturing device and opera 
tion device are connected via Internet, and the operation 
device transmits the maintenance operation to the semicon 
ductor manufacturing device, and the semiconductor manu 
facturing device executes the process according to the 
received maintenance operation, generates maintenance 
charge information according to the contents of the executed 
process, and outputs the generated charge information on the 
screen of the semiconductor manufacturing device, so that it 
is possible to execute control and thorough services and 
billing according to the contents of the maintenance opera 
tion performed by the semiconductor manufacturing device. 

0146). Further, the semiconductor manufacturing device 
holds the data indicating the technical level of a service 
person in the service person attribute and generates main 
tenance charge information according to the maintenance 
attribute data of a service person transmitting the mainte 
nance operation, so that it is possible to execute control and 
thorough services and billing according to the technical 
degree held by a service person. 

0147 Further, the semiconductor manufacturing device 
holds the data indicating the processing state of the semi 
conductor manufacturing device in the device state data and 
generates maintenance charge information according to the 
device state data at the point of time of execution of the 
process, so that it is possible to execute control and thorough 
services and billing according to the possibility of adversely 
affecting the production process of a semiconductor manu 
facturer. 

0148. Further, the semiconductor manufacturing device 
stores the use history information indicating the history of 
use of the semiconductor manufacturing device and gener 
ates maintenance charge information according to the kind 
ofuse history information read according to the maintenance 
operation, so that it is possible to execute control and 
thorough services and billing according to the secrete infor 
mation obtained from a semiconductor manufacturer. 

0149 Further, the semiconductor manufacturing device 
outputs the processing state executed according to the main 
tenance operation to an engineer and generates maintenance 
charge information according to the contents of the output 
state, so that it is possible to execute control and thorough 
services and billing according to the know-how concerning 
maintenance provided by the device Supply vendor. 
0150. Further, the semiconductor manufacturing device 
holds the service person attribute indicating the attribute of 
a service person and the program execution authority indi 
cating the attribute conditions necessary for process execu 
tion, and when the maintenance operation is received from 
the operation device, reads the service person attribute and 
program execution authority, and only when the attribute of 
the service person attribute does not satisfy the condition of 
the program execution condition, can limit the access 
according to the attribute of the service person. 

0151. Further, the semiconductor manufacturing device 
holds the device state indicating the State of the semicon 
ductor manufacturing device and the program execution 
authority indicating the State necessary for process execu 
tion, and when the maintenance operation is received from 
the operation device, reads the device state at that point of 
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time and the program execution authority, and only when the 
state in the device state satisfies the condition in the program 
execution condition, executes the process according to the 
maintenance operation, so that it is possible to limit the 
access according to the device state. 
0152. Further, the semiconductor manufacturing device 
holds the output mode for identifying the state for outputting 
the maintenance operation state to the semiconductor device 
and the state output authority indicating the output mode 
condition necessary to output the maintenance operation 
state, and when the maintenance operation is received from 
the operation device, reads the output mode and state output 
authority, and only when the State in the output mode 
satisfies the condition in the state output authority, outputs 
the maintenance operation state to the semiconductor 
device, so that it is possible to limit the output according to 
the output mode. 
0153. The embodiment of the present invention is 
explained above. However, the present invention may be 
varied variously in addition to it. The second embodiment is 
a modification of the first embodiment. In the first embodi 
ment, the semiconductor manufacturing device 123 calcu 
lates a maintenance charge using the maintenance charge list 
input at the factory of the device supply vendor at the time 
of shipment. However, in this embodiment, the maintenance 
charge is calculated using the maintenance charge list Sup 
plied from the operation device 113 of the maintenance 
center 110 after delivery from the factory. 
0154) In the system to which the present invention is 
applied, a new function indicated below is added to the 
operation device 113 and the communication unit 131 of the 
semiconductor manufacturing device 123. However, the 
constitution other than it is the same as that of the system 
explained in the first embodiment. 
0.155. When the service person judges that online supply 
of the maintenance charge list is necessary, he inputs the 
maintenance charge list using the keyboard and presses the 
charge list operation button using the mouse. The operation 
device 113 also has a function for transmitting a message 
composed of the maintenance charge list input by the service 
person (hereinafter recorded as a charge list operation) to the 
semiconductor manufacturing device 123 online via the 
management device 112 and the management device 122. 
0156 The communication unit 131 of the semiconductor 
manufacturing device 123 also has a function for, when the 
unit 131 receives the charge list operation from the man 
agement device 122, taking out the maintenance charge list 
from the received charge list operation and recording it in 
the maintenance charge list management table 149. 
O157 Then, the process flow of the operation device 113 
and the semiconductor manufacturing device 123 shown in 
FIG. 1 will be explained. FIG. 22 is a flow chart showing the 
operation of the operation device 113. The operation device 
113 executes the process indicated in the flow chart, thereby 
transmits the charge list operation to the specific semicon 
ductor manufacturing device 123. 
0158 Firstly, the operation device 113 receives the main 
tenance charge list which is input by a service person 
judging that online Supply of the maintenance charge list is 
necessary using the keyboard (Step 321). Next, the operation 
device 113 receives the transmission destination of the 
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charge list operation which is input by the service person 
inputting the maintenance charge list using the keyboard 
(Step 322). Next, when the service person presses the charge 
list operation transmission button using the mouse, the 
operation device 113 transmits the charge list operation 
composed of the maintenance charge list input by the service 
person to the semiconductor manufacturing device 123 
designated by the service person (Step 323) and ends the 
process (Step 324). The process sequence of Steps 321 and 
322 may be interchanged. 
0159 FIG. 23 is a flow chart showing the operation of the 
communication unit 131 of the semiconductor manufactur 
ing device 123. The communication unit 131 periodically 
executes the process indicated in the flow chart, thereby 
executes the process according to the charge list operation 
received from the operation device 113. 
0160 Firstly, the communication unit 131 confirms 
whether the unit 131 receives the charge list operation from 
the operation device 113 or not (Step 331). When the unit 
131 receives the charge list operation, the unit 131 takes out 
the maintenance charge list from the charge list operation 
and stores it in the maintenance charge list management 
table 149 (Step 333) and ends the process (Step 334). Even 
when the charge list operation does not arrive, the commu 
nication unit 131 ends the process (Step 334). 
0161 Then, the screen to be displayed on the display unit 
of the operation device 113 shown in FIG. 1 will be 
explained. FIG. 24 shows an example of the maintenance 
charge setting screen to be displayed on the display unit of 
the operation device 113 at Step 321 of the process flow 
shown in FIG. 22. 

0162. A maintenance charge setting screen 340 is a 
screen for receiving an instruction of transmission of the 
maintenance charge list and charge list operation from a 
service person and it is composed of a maintenance charge 
list panel 341, a transmission destination panel 347, and an 
action panel 345. The maintenance charge list panel 341 is 
a panel for receiving the maintenance charge list from the 
service person and it is composed of a marked charge list 
342, a discount charge list 343, and an extra charge list 344. 
The marked charge list 342 is a list for inputting the data 
concerning the marked charge to be stored in the charge list 
operation by the service person. The data items to be stored 
in the list are the same as those of the marked charge 
management table 150 constituting the maintenance charge 
list management table 149 explained in FIG. 12, so that the 
explanation therefor will be omitted. The discount charge 
list 343 is a list for inputting the data concerning the discount 
charge to be stored in the charge list operation by the service 
person. The data items to be stored in the list are also the 
same as those of the discount charge management table 151 
constituting the maintenance charge list management table 
149 explained in FIG. 12, so that the explanation therefor 
will be omitted. The extra charge list 344 is a list for 
inputting the data concerning the extra charge to be stored in 
the charge list operation by the service person. The data 
items to be stored in the list are also the same as those of the 
extra charge management table 152 constituting the main 
tenance charge list management table 149 explained in FIG. 
12, so that the explanation therefor will be omitted. 
0163 The transmission destination panel 347 is a panel 
for receiving the transmission destination of the charge list 
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operation from a service person and it is composed of a 
semiconductor factory list 348, a transmission destination 
panel 351, a semiconductor manufacturing device list 352, 
and a transmission destination panel 355. The semiconduc 
tor factory list 348 is a list for indicating the identifier of the 
semiconductor factory 120 capable of transmitting the 
charge list operation to the service person and it is composed 
of a No. field 349 and a semiconductor factory field 350. The 
No. field 349 is a field for indicating the serial numbers of 
the list and the semiconductor factory field 350 is a field for 
indicating the identifier of the semiconductor factory 120 
capable of transmitting the charge list operation. The trans 
mission destination panel 351 is a panel for indicating the 
identifier of the semiconductor factory 120 designated by the 
service person and when the service person presses the 
identifier of a specific candidate of the semiconductor fac 
tory list 347 using the mouse, the identifier of the pressed 
semiconductor factory 120 is displayed in connection with 
it. 

0164. The semiconductor manufacturing device list 352 
is a list for indicating the identifier of the semiconductor 
manufacturing device 123 capable of transmitting the charge 
list operation to the service person and it is composed of a 
No. field 353 and a semiconductor manufacturing device 
field 354. The No. field 353 is a field for indicating the serial 
numbers of the list, and the semiconductor manufacturing 
device field 354 is a field for indicating the identifier of the 
semiconductor manufacturing device 123 capable of trans 
mitting the charge list operation, and when the service 
person presses the identifier of a specific candidate of the 
semiconductor factory list 348 using the mouse, the identi 
fier of the semiconductor manufacturing device 123 capable 
of transmitting the charge list operation in the pressed 
semiconductor factory is displayed in connection with it. 
0.165. The transmission destination panel 355 is a panel 
for indicating the identifier of the semiconductor manufac 
turing device 123 designated by the service person and when 
the service person presses the identifier of a specific candi 
date of the semiconductor manufacturing device list 353 
using the mouse, the identifier of the pressed semiconductor 
manufacturing device 123 is displayed in connection with it. 
0166 The action panel 345 is a screen for receiving an 
instruction of transmission of the charge list operation from 
a service person and it is composed of a charge list operation 
transmission button 346. The charge list operation transmis 
sion button 346 is a button for instructing transmission of the 
charge list operation by the service person and when the 
service person presses the button using the mouse, the button 
346 transmits the charge list operation composed of the 
maintenance charge list which is input by the service person 
via the maintenance charge list panel 241 to the semicon 
ductor manufacturing device 123 designated by the service 
person via the transmission destination panel 346. 
0.167 As mentioned above, in the system of this embodi 
ment, the system of the first embodiment is modified so that 
the operation device 113 transmits the maintenance charge 
list to the semiconductor manufacturing device 123 and the 
semiconductor manufacturing device 123 generates charge 
information using the received maintenance charge list, so 
that the maintenance charge list can be easily changed. 
0.168. The third embodiment is a modification of the first 
embodiment. In the third embodiment, the semiconductor 
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manufacturing device 123 limits the output to the I/O unit 
using the State output authority input at the factory of the 
device supply vendor at the time of shipment. However, in 
this embodiment, the output to the I/O unit 130 is limited 
using the condition output authority Supplied from the 
operation device 113 of the maintenance center 110 after 
delivery from the factory. 

0169. In the system to which the present invention is 
applied, a new function indicated below is added to the 
operation device 113 and the communication unit 131 of the 
semiconductor manufacturing device 123. However, the 
constitution other than it is the same as that of the system 
explained in the first embodiment. 
0170 When the service person judges that online supply 
of the state output authority is necessary, he inputs the state 
output authority using the keyboard and presses the state 
output operation transmission button using the mouse. The 
operation device 113 also has a function for transmitting a 
message composed of the state output authority input by the 
service person (hereinafter recorded as an output authority 
operation) to the semiconductor manufacturing device 123 
online via the management device 112 and the management 
device 122. 

0171 The communication unit 131 of the semiconductor 
manufacturing device 123 also has a function for, when the 
unit 131 receives the output authority operation from the 
management device 122, taking out the state output author 
ity from the received output authority operation and trans 
mitting the taken-out state output authority to the I/O unit 
130 via the control unit 132. The I/O unit 130 of the 
semiconductor manufacturing device 123 also has a function 
for, when the unit 130 receives the condition output author 
ity from the communication unit 131, storing the received 
state output authority in the output authority management 
table 146. 

0172 Then, the process flow of the operation device 113 
and the semiconductor manufacturing device 123 shown in 
FIG. 1 will be explained. FIG. 25 is a flow chart showing the 
operation of the operation device 113. The operation device 
113 executes the process indicated in the flow chart, thereby 
transmits the output authority operation to the specific 
semiconductor manufacturing device 123. 
0173 Firstly, the operation device 113 receives the con 
dition output authority which is input by a service person 
judging that online Supply of the condition output authority 
is necessary using the keyboard (Step 361). Next, the 
operation device 113 receives the transmission destination of 
the output authority operation which is input by the service 
person inputting the condition output authority using the 
keyboard (Step 362). Next, when the service person presses 
the output authority operation transmission button using the 
mouse, the operation device 113 transmits the output author 
ity operation composed of the condition output authority 
input by the service person to the semiconductor manufac 
turing device 123 designated by the service person (Step 
363) and ends the process (Step 364). The process sequence 
of Steps 361 and 362 may be interchanged. 

0174 FIG. 26 is a flow chart showing the operation of the 
communication unit 131 of the semiconductor manufactur 
ing device 123. The communication unit 131 periodically 
executes the process indicated in the flow chart, thereby 
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executes the process according to the output authority opera 
tion received from the operation device 113. 
0.175 Firstly, the communication unit 131 confirms 
whether the unit 131 receives the output authority operation 
from the operation device 113 or not (Step 371). When the 
communication unit 131 receives the output authority opera 
tion, the unit 131 takes out the state output authority from the 
output authority operation, transmits the taken-out state 
output authority to the I/O unit 130 via the control unit 132 
(Step 373), and ends the process (Step 374). Even when the 
communication unit 131 does not receive the output author 
ity operation. the unit 131 ends the process (Step 374). 
0176) Then, the screen to be displayed on the display unit 
of the operation device 113 shown in FIG. 1 will be 
explained. FIG. 27 shows an example of the state output 
authority setting screen to be displayed on the display unit 
of the operation device 113 at Step 361 of the process flow 
shown in FIG. 25. A state output authority setting screen 380 
is a screen for receiving an instruction of transmission of the 
state output authority and output authority operation from a 
service person and it is composed of a state output authority 
panel 381, a transmission destination panel 385, and an 
action panel 383. 
0177. The state output authority panel 381 is a panel for 
receiving the state output authority from the service person 
and it is composed of a state output authority list 382. The 
state output authority list 382 is a list for inputting the state 
output authority to be stored in the output authority opera 
tion by the service person. The data items to be stored in the 
list are the same as those of the state output authority 
constituting the output authority management table 147 
explained in FIG. 10, so that the explanation therefor will be 
omitted. The transmission destination panel 385 is a panel 
for receiving the transmission destination of a maintenance 
request from the service person. The panel is the same as the 
transmission destination panel 347 explained in FIG. 24, so 
that the explanation therefor will be omitted. 
0.178 The action panel 383 is a screen for receiving an 
instruction of transmission of the output authority operation 
from the service person and it is composed of an output 
authority operation transmission button 384. The output 
authority operation transmission button 384 is a button for 
instructing transmission of the output authority operation by 
the service person and when the service person presses the 
button using the mouse, the button 384 transmits the output 
authority operation composed of the state output authority 
input by the service person via the state output authority 
panel 381 to the semiconductor manufacturing device 123 
designated by service person via the transmission destina 
tion panel 385. 

0179. As mentioned above, in the system of this embodi 
ment, the system of the first embodiment is modified so that 
the operation device transmits the state output authority to 
the semiconductor manufacturing device 123 and the semi 
conductor manufacturing device 123 limits the output of the 
maintenance operation state using the received output 
authority data, so that the state output authority can be easily 
changed. 

0180. The fourth embodiment of the present invention 
will be explained in detail. FIG. 28 is a block diagram 
showing the constitution of a remote maintenance system of 
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a semiconductor manufacturing device to which the present 
invention is applied. In the first embodiment, the mainte 
nance center 110 and one or more semiconductor factories 
120 are connected via Internet 100 and a maintenance 
request is transmitted to the same maintenance center. How 
ever, in this embodiment, one or more maintenance centers 
110 and one or more semiconductor factories 120 are 
connected via Internet 100 and thorough billing is enabled 
according to the transmission destination of a maintenance 
request. 

0181. In the system shown in FIG. 28, two maintenance 
centers 110 and two factories 120 are indicated. However, 
actually, more than two maintenance centers 110 and fac 
tories 120 may be installed. Further, the maintenance centers 
110 respectively may belong to different maintenance ven 
dors or the same maintenance vendor and the factories 120 
respectively may belong to different semiconductor manu 
facturers or the same semiconductor manufacturer. 

0182. In the system to which the present invention is 
applied, a new function to be explained next is added to the 
communication unit 131 of the semiconductor manufactur 
ing device 123. However, the constitution of each device 
other than it is the same as that of the system explained in 
the first embodiment. 

0183 The communication unit 131 of the semiconductor 
manufacturing device 123 has a function for periodically 
monitoring the operating condition of the semiconductor 
manufacturing device 123, when the unit 131 detects an 
occurrence of a trouble, generating a maintenance request 
composed of the status for identifying the condition of the 
trouble and the output mode for identifying the state for 
outputting the maintenance operation state to the semicon 
ductor manufacturing device 123, selecting one or more 
maintenance centers 110 to be notified of the generated 
maintenance request or candidates of the operation device 
113, displaying the selected candidates, for example, on the 
display unit of the I/O unit 130, and transmitting the 
maintenance request 160 to the management device 112 of 
the maintenance center 110 designated by an engineer from 
the displayed candidates. 

0184 Then, the process flow of the semiconductor manu 
facturing device 123 shown in FIG. 28 will be explained. 
FIG. 29 is a flow chart showing the operation of the 
communication unit 131 of the semiconductor manufactur 
ing device 123. The communication unit 131 periodically 
executes the process indicated in the flow chart, thereby 
periodically monitors the operating condition of the semi 
conductor manufacturing device 123. 

0185. Firstly, the communication unit 131 confirms 
whether the unit 131 detects that a trouble occurs in the 
semiconductor manufacturing device 123 or not (Step 401). 
When the communication unit 131 detects an occurrence of 
a trouble, the unit 131 generates the maintenance request 
160 composed of the status for identifying the trouble 
condition and the output mode for indicating identifying of 
the State for outputting the maintenance operation state to 
the semiconductor device (Step 403) and when the unit 131 
does not detect an occurrence of a trouble, the unit 131 ends 
the process (Step 408). 

0186 Next, the communication unit 131 selects one or 
more candidates of maintenance center 110 to be notified of 
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the generated maintenance request 160 according a prede 
termined rule (Step 404). Next, the communication unit 131 
displays the selected candidates, for example, on the display 
unit of the I/O unit 130 (Step 405). Next, the communication 
unit 131 receives an actual transmission destination selected 
by an engineer from the displayed candidates (Step 406). 
Next, the communication unit 131 transmits the mainte 
nance request 160 to the management device 112 of the 
maintenance center 110 designated by the engineer (Step 
407) and ends the process (Step 408). 

0187. Then, the screen to be displayed on the display unit 
of the I/O unit 130 of the semiconductor manufacturing 
device 123 shown in FIG. 28 will be explained. FIG. 30 
shows an example of the maintenance request transmission 
destination setting screen to be displayed on the I/O unit 130 
of the semiconductor manufacturing device 123 at Step 405 
of the process flow shown in FIG. 29. 

0188 A maintenance request transmission destination 
setting screen 410 is a screen for indicating the selected 
candidates of the maintenance center 110 to an engineer and 
receiving an instruction of transmission of the transmission 
destination of the maintenance request 160 and the mainte 
nance request 160 from the engineer and it is composed of 
a maintenance request panel 411, an action panel 412, and 
transmission destination panel 414. 

0189 The maintenance request panel 411 is a panel for 
displaying the contents of the maintenance request 160 to be 
transmitted to the engineer. In this example, the same 
contents as those of the maintenance request panel 281 
shown in FIG. 19 are indicated. The action panel 412 is a 
panel for instructing transmission of the maintenance 
request 160 by the engineer and it is composed of a 
maintenance request transmission button 413. The mainte 
nance request transmission button 413 is a button for 
instructing transmission of the maintenance request 160 by 
the engineer and when the engineer presses the button using 
the mouse, the button 413 transmits the maintenance request 
160 to the transmission destination designated by the engi 
neer from the candidates via the transmission destination 
panel 414. 

0190. The transmission destination panel 414 is a panel 
for indicating the candidates of the maintenance center 110 
selected by communication unit 131 to the engineer and 
receiving the transmission destination of the maintenance 
request 160 from the engineer and it is composed of a 
maintenance center candidate list 415 and a transmission 
destination panel 418. The maintenance center candidate list 
415 is a list for indicating the candidates of the maintenance 
center 110 selected by the communication unit 131 to the 
engineer and it is composed of a No. panel field 416 and a 
maintenance center candidate field 417. The No. field 416 is 
a field for displaying the serial numbers of candidates and 
the maintenance center candidate field 417 is a field for 
displaying the identifiers of the candidate maintenance cen 
ters 110. 

0191 The transmission destination panel 418 is a panel 
for displaying the transmission destination designated by the 
engineer and when the engineer presses the candidate of the 
maintenance center candidate list 415 using the mouse, the 
identifier of the pressed maintenance center 110 is displayed 
in connection with it. 
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0192 Further, the service person may directly input the 
identifier of a different maintenance center 110 from the 
displayed candidate to the transmission destination panel 
418. 

0193 As mentioned above, in the system of this embodi 
ment, one or more semiconductor manufacturing devices 
123 and one or more operation devices 113 are connected via 
Internet 100, and the semiconductor manufacturing devices 
123 monitor an occurrence of a trouble in the semiconductor 
devices 123, and when a device 123 detects an occurrence 
of a trouble, the device 123 generates a status for identifying 
the condition of the trouble, decides the operation device 113 
to be notified of the status, and notifies the decided operation 
device 113 of the status, and the operation device 113 
decides the troubleshooting for the trouble of the semicon 
ductor device 123 on the basis of the notified status and 
transmits the maintenance operation based on the trouble 
shooting to the semiconductor manufacturing device 123, 
and the semiconductor manufacturing device 123 executes 
the process according to the received maintenance opera 
tion, generates charge information concerning maintenance 
according to the identifier of the operation device which is 
notified of the status information, and outputs the generated 
charge information on the screen of the semiconductor 
manufacturing device 123, so that thorough billing can be 
executed according the maintenance request destination. 
Further, when the semiconductor manufacturing device 123 
detects an occurrence of a trouble, the device 123 generates 
candidate information indicating one or more candidates of 
the operation device 113 to be notified of the status, outputs 
the generated candidate information, and notifies the status 
to the operation device 113 designated by the user of the 
semiconductor manufacturing device 123 from the output 
candidates, so that the maintenance request destination can 
be easily designated. Further, the semiconductor manufac 
turing device 123 notifies the status also to a different 
maintenance center 110 from the candidates designated and 
displayed by the engineer, so that the maintenance request 
destination can be flexibly designated. 
0194 As mentioned above, according to the present 
invention, control and though services and billing according 
to the contents of the maintenance operation executed by the 
semiconductor manufacturing device and the maintenance 
request destination can be executed. 
0.195 Further, access limit according to the attribute of a 
service person, access limit according to the state of the 
device, and output limit according to the output mode can be 
executed. 

1-51. (canceled) 
52. An industrial device for receiving a maintenance 

operation from an operation device connected to a manage 
ment device, the operation device and a network by remote 
control from said operation device, comprising: 

communication means for receiving command informa 
tion indicating a command of maintenance from said 
operation device, 

processing means for executing a process according to 
said command information received by said commu 
nication means, and 

output means for outputting to an output device a whole 
or a part of charge information transmitted from said 
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management device, which generates said charge infor 
mation indicating a maintenance charge according to a 
process content executed by said processing means. 

53. An industrial device according to claim 52, 
wherein said communication means holds a user of said 

operation device and attribute information indicating a 
degree of art held by said user in connection with each 
other, 

said management device obtains said attribute informa 
tion related to said user of said operation device trans 
mitting said command information from said commu 
nication means, and 

said charge information is generated according to said 
obtained attribute information. 

54. An industrial device according to claim 53, 
wherein said maintenance charge is Surcharged according 

to said degree of art indicated in said attribute infor 
mation. 

55. An industrial device according to claim 52, 
wherein said processing means holds State information 

indicating a process state of said industrial device, and 
said management device obtains said state information at 

a point of time when said process is executed according 
to said command information from said processing 
means, and 

Said charge information is generated according to said 
obtained State information. 

56. An industrial device according to claim 55, 
wherein when said state information held by said pro 

cessing means indicates that said industrial device is in 
a production state, said maintenance is discounted. 

57. An industrial device according to claim 52, 
wherein said processing means stores use history infor 

mation indicating use of said industrial device, and 
said charge information is generated according to a kind 

of said use history information read by said processing 
means according to said command information. 

58. An industrial device according to claim 52, 
wherein said output means outputs state information 

indicating a state of said maintenance operation, and 
said charge information is generated according to contents 

of said state information which is output to said output 
device by said output means. 

59. An industrial device according to claim 52, wherein 
when secret information concerning use of said industrial 
device is disclosed, said maintenance is discounted. 

60. An industrial device according to claim 52, wherein 
when secret information concerning maintenance of said 
industrial device is disclosed, said maintenance charge is 
discounted. 

61. An industrial device according to claim 52, wherein 
said industrial device is a semiconductor manufacturing 
device. 

62. An industrial device for receiving a maintenance 
operation from one or more operation devices connected to 
a management device, the one or more operation devices and 
a network by remote control from said operation devices, 
comprising 
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monitoring means for monitoring an occurrence of a 
trouble in said industrial device, when said industrial 
device detects an occurrence of a trouble, generating 
status information for identifying a condition of said 
trouble, deciding an operation device to be notified of 
said generated Status information, and notifying said 
generated Status information to said decided operation 
device, 

communication means for deciding a troubleshooting 
method for said trouble of said industrial device on the 
basis of said notified status information by said opera 
tion device and receiving command information indi 
cating a maintenance command on the basis of said 
troubleshooting method from said industrial device, 

processing means for executing said process according to 
said command information received by said commu 
nication means, and 

output means for outputting a whole or a part of charge 
information generated by said management device to 
an output device according to an identifier of said 
operation device to which said status information is 
notified by said monitoring means. 

63. An industrial device according to claim 62, 
wherein when said monitoring means detects said occur 

rence of a trouble, said monitoring means generates 
candidate information indicating one or more candi 
dates of said operation device to be notified of said 
status information, 

said output means outputs said candidate information 
generated by said monitoring means to said output 
device, and 

said communication means notifies said status informa 
tion to an operation device designated by a user of said 
industrial device from said candidates output by said 
output means. 

64. A remote maintenance method according to claim 62, 
wherein said communication means also notifies said status 
information to a different operation device from said can 
didate designated by said user. 

65. A remote maintenance method according to claim 62, 
wherein said industrial device is a semiconductor manufac 
turing device. 

66. An industrial device for receiving a maintenance 
operation from an operation device connected to a manage 
ment device, an operation device and a network by remote 
control from said operation device, comprising 
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communication means for receiving command informa 
tion indicating a command of maintenance from said 
operation device, 

processing means for executing a process according to 
said command information received by said commu 
nication means, 

wherein said communication means holds attribute infor 
mation indicating an attribute of a user of said opera 
tion device and condition information indicating a 
condition of said attribute necessary to execute said 
process according to said command information, reads 
said attribute information and said condition informa 
tion when said communication means receives said 
command information from said operation device, and 
permits execution of said process according to said 
command information only when said attribute in said 
attribute information satisfies said condition in said 
condition information, and 

output means for outputting to an output device a whole 
or a part of charge information generated by said 
management device. 

67. An industrial device according to claim 66, wherein 
said industrial device is a semiconductor manufacturing 
device. 

68. An industrial device for receiving a maintenance 
operation from an operation device connected to a manage 
ment device, the operation device and a network by remote 
control from the operation device, comprising 

communication means for receiving command informa 
tion indicating a command of maintenance from said 
operation device, 

processing means for executing a process according to 
said command information received by said commu 
nication means, 

output means for outputting a whole or a part of charge 
information generated by said management device to 
an output device according to contents of process 
executed by said processing means, and 

said communication means receives said charge informa 
tion from said management device which is generated 
using charge list information for designating a value for 
said maintenance. 

69. An industrial device according to claim 68, wherein 
said industrial device is a semiconductor manufacturing 
device. 


